Neuronal cell death in the Sudden Infant Death Syndrome brainstem and associations with risk factors.
Immunoreactive expression of three cell death markers was quantitatively analysed in the human infant brainstem medulla. We assessed active caspase-3, TUNEL and single-stranded DNA (ssDNA) in a cohort of 92 infants, and analysed for: (i) variations in the immunoreactive expression with development; (ii) comparison of infants diagnosed with the Sudden Infant Death Syndrome (SIDS, n = 67) to infants who died suddenly with another diagnosis (non-SIDS, n = 25); and (iii) correlations with known clinical risk factors for SIDS. Five nuclei from the brainstem medulla (caudal and rostral levels) were studied, including the hypoglossal (XII), dorsal motor nucleus of the vagus (DMNV), the dorsal column nuclei (gracile and cuneate) and the arcuate nucleus. Our main hypothesis was that neuronal cell death would be increased in SIDS compared to non-SIDS infants, and the increase would correlate with risk factors such as prone sleeping and cigarette smoke exposure. Comparing SIDS to non-SIDS, there was an increase in caspase-3 in the rostral DMNV (P = 0.01), and a trend to increased TUNEL in the arcuate nucleus (P = 0.1), which was statistically significant when comparing the male SIDS to male non-SIDS cohort (P = 0.04). No major changes for ssDNA immunoreactivity were found. Moreover, TUNEL expression was affected by post-conceptional age, by sleep-related risk factors (predominantly affecting the dorsal column nuclei), and by cigarette smoke exposure in the rostral DMNV and arcuate nucleus. Active caspase-3 was affected by post-conceptional age but only in the XII, while gender-related differences were seen in the arcuate nucleus. This study provides further evidence of increased apoptosis in the brainstem of SIDS infants, but shows for the first time that these changes are also affected by age and gender, and by clinical risk factors such as the sleep position and cigarette smoke exposure.